Rabbit muscle glycogen-bound phosphoprotein phosphatases: substrate specificities and effects of inhibitor-1.
A phosphoprotein phosphatase which has an apparent molecular weight of 240,000 was partially purified (500-fold) from the glycogen-protein complex of rabbit skeletal muscle. The enzyme exhibited broad substrate specificity as it dephosphorylated phosphorylase, phosphohistones, glycogen synthase, phosphorylase kinase, regulatory subunit of cAMP-dependent protein kinase, and phosphatase inhibitor 1. The phosphatase showed high specificity towards dephosphorylation of the beta-subunit of phosphorylase kinase and site 2 of glycogen synthase. With the latter substrate, the presence of phosphate in sites 1a and 1b decreased the apparent Vmax, perhaps by inhibiting the dephosphorylation of site 2. The phosphorylated form of inhibitor 1 did not significantly inhibit this high-molecular-weight phosphatase. However, an inhibitor 1-sensitive phosphatase activity could be derived from this preparation by limited trypsinization. Furthermore, greater than 70% of the phosphatase activity in skeletal muscle extracts and in the glycogen-protein complex was insensitive to inhibitor 1. Limited trypsinization of each fraction obtained from the phosphatase purification increased the total activity (1.5- to 2-fold) and converted the enzyme into a form which was inhibited by inhibitor 1. The results suggest that inhibitor 1-sensitive phosphatase may be a proteolyzed enzyme.